NMR study of G.A and A.A pairing in (dGCGAATAAGCG)2.
One- and two-dimensional NMR, UV absorption experiments, and molecular mechanics calculations were conducted on an oligonucleotide duplex (dGCGAATAAGCG)2 which will be referred to as the T-11-mer. This oligonucleotide forms a duplex that is primarily B-form and contains two adjacent G.A and A.A base pairs and two 3' unpaired guanosines. The adjacent mismatch base pairs have an unusual structure which includes overwinding the helix and stacking with the base from the complementary strand (A4 with A8 and G3 with A7) instead of stacking with the base which is sequential on the strand. The exchangeable and nonexchangeable proton NMR spectra of the duplex have been characterized in H2O and D2O solution at neutral and acidic pH. The duplex is stabilized upon protonation; however, no additional hydrogen bonds are formed. We have observed the amino protons of adenosines A4 and A8 and guanosine G3 as a function of temperature and pH. These amino protons are involved in hydrogen bonds with the purine N3 or N7 acting as acceptors. Through the observation of a variety of NOE signals, the structure of the G.A and A.A mismatch base pairs has been defined.